In this paper, the stable H, control problem is addressed. It is shown that the stable H, control problem is reduced to finding a unimodular matrix such that a two block H, optimization problem is solvable. And then it can be solved if an unimodular matrix is selected such that a Nehari problem is solvable. In fact, if the unimodular matrix is selected as a constant matrix, then the result of [lo] is obtained.
Introduction
Recently, the H, optimization theory has been extensively studied for a given linear time-invariant system, see [3,5,6,11, I] . However, it is well known that these design methods always yield an unstable controller, which is undesirable in practice. For example, even if an unstable controller is used for a stable plant, the system will become unstable when the feedback sensors fail, i.e., the system is open-loop. On the other hand, stabilization using an unstable controller always introduces additional right half-plane zeros into the closed-loop transfer function matrix beyond those of the original plant. As it is known that the right halfplane zeros of a system affect its stability to track reference signals and/or to reject disturbances. It is preferable to use a stable controller whenever possible.
It is well known that the strong stabilization problem is solvable if and only if the plant satisfies the parity interlacing property (PIP) condition [8] . For SISO systems, the strongly stabilizing controller can be constructed by Youla's interpolation approach [9, 8] . For the MIMO systems, Saif et al. [7] proposed an H, optimization approach to construct the strongly stabilizing controller. In this paper, we will address the stable H, controller design. We will prove that the stable H, control problem can be reduced to finding an unimodular matrix such that a two-block H, 
Preliminaries
In the following, a transfer function G(s) with realization (A, B , C, D ) will be denoted by 
where 
following minimal realizations 
Lemma 3 For any proper transfer function V ( s ) E RH,, there always exists a unimodular transfer function P ( s ) in R H , such that V ( s ) + P ( s ) is unimodular in RH,.
Proof: Let 
If we select y satisfying (1) such that T ( s ) + (yo + y)I is unimodular, then a unimodular P(s) can be constructed as
(1)
has full column rank for all w ;
I has row column rank for all w .
I
The Stable H , Control Problem is defined as the design of a stabilizing controller The standard H, control problem (that is, when K(s)
is not restricted to be stable) is solvable if and only if two algebraic Riccati equations (ARES) have unique positive semidefinite solutions, and a spectral radius condition is satisfied. Then all stabilizing controllers satisfying llT,,11, < y can be parameterized as as the following alternative representation [ll] where X E RH,.
T,w(s) = S(G(s), K ( s ) )

I~( s ) = T ( J ( s ) , Q ( s ) ) , E RHm, I I Q I I~ < Y ( 5 ) where J ( s ) is of the form
To find a matrix X E R H , such that (10) holds is a Nehari problem and it can be solved using the method in [4] .
